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CONTROL AND MANAGEMENT OF MOTOR AERONAUTICAL FADEC
Summary: This article will bring knowledge of innovations, principles of runs, failures and reliability of the controls used in aero engine FADEC (Full Authority Digital Engine Electronics Control).
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INTRODUCTION
Background
The use of the FADEC computer that manages every stage of the aircraft engine, reducing the workload of the crew, is a great solution adopted in the airline business. Using the FADEC is possible to increase the life of the engine, operate with low fuel consumption and contribute to CO² emission reduction.
With its ability to collect data that allow you to monitor every phase of the motor and calculate your optimal performance, and pass on the relevant information to the crew in a decision-making, the implementation of FADEC allows redundancy in the control channels allows infuse high system reliability.
History
Analog and electronic controls of the engines were first introduced in the Concorde, equipped with Rolls-Royce motor reaction Olympus 593 in 1960.
Concorde
Engine Rolls Royce Olympus 593 Source: Wikipedia Later, in 1970 NASA (National Aeronautics and Space Administration) and Pratt & Whitney developed common form of the first experimental FADEC, which was tested in a F-111 aircraft, fitted with a TF-30 engine from Pratt & Whitney modified. The Pratt & Whitney PW2000 engines models F100 and were the first military and commercial version respectively to be equipped with FADEC. PW2000 engine F100 Engine Source: Wikipedia In 1980, the PW4000 engine from Pratt & Whitney was the first to be equipped with the dual FADEC for the reliability of systems.
PW4000 engine Pratt&Whitney Source: AERO NEWS NETWORK
Operation
The throttle system sends electronic signals to the FADEC and by interpreting its signals by the digital system, computes and sends to the control and accuracy of the amount of flow of fuel to be consumed by the engine, which develops thrust required to the aircraft.
The FADEC works by receiving multiple variables of engine conditions in flight, including air density, positions of engine power levers, throttle, engine temperature, engine pressure and many other parameters. Entries are received by the EEC (Electronic Engine Controller) and analyzed up to 70 times per second.
The function is to control and measure the fuel, the system also has the management and monitoring of other functions such as VSV (Variable Stator Vanes) and VBV (Variable Bleed Valves), motor starting, of shared control, control (Blade Tip clearance) of the turbine reversal of thrust, engine condition monitoring and shaft rotation speed of the turbine, pressures and temperatures at various points between the paths of the gases.
FADEC basic purpose is to provide optimum engine efficiency for a given flight condition, not only for efficient motor operation, it also allows the possibility of programming the motor limitations and receive health reports and engine maintenance. For example, to avoid exceeding a predetermined temperature of the engine FADEC can be programmed to automatically take the necessary measures without pilot intervention. Fully integrated with other systems of the aircraft as OBEs (Electric Flight Control System) and AFS (Automatic Flight System), connected to these units via ADDB (Aircraft Digital Data Bus), is also fully compatible with the fly-by-wire system. 
Reliability
The reliability of a system covers all failures, including security related. The need to define the operating conditions, temperature, vibration, altitude, set the period of time during which the product is working well and the number of hours and cycles.
The FADEC system controls all functions required of the engine and introduces a number of improvements, implement sophisticated techniques of modern theories of control techniques that can both increase the performance and reliability, weight reduction, can support the responses of the aircraft and engine automatic emergency for example, in the case of aircraft stall, engines to increase propulsion automatically. which reduces maintenance costs and improves system reliability.
The FADEC systems are currently in operation in a number of commercial and military aircraft. Twin-engine aircraft with a single failure in one of the engines does not lead to a catastrophic situation; the aircraft can continue to operate with one engine, but with reduced operating performance.
In single-engine aircraft the result is catastrophic, but with the introduction of the FADEC system today puts on a very strict reliability, which enables two-channel FADEC system or HMU BACKUP Software engineering processes must be used in the project, use software tests used in these safety-critical control systems. This requirement led to the development and use of specialized software such as SCADA (supervisory control and data acquisition).
Disadvantages
 Difficult to manually control the motor driver in the event of failure of the FADEC.
 System with high complexity compared with hydromechanical control, analog and manual.
 High costs for development and certification
Patents
The FADEC system was first described in US Pat. No. 4,718,229 Riley issued on January 12, 1988.
From the 1st patent until today will add several innovations and technologies with FADEC it happened new patents.
The last performed by PATT & Whitney Canada, February 27, 2001 US 6,195 ,247 B1 Pat.No Pierre Côté, Antonio Hernani Noble.
Innovation
The company developed new Price Induction of DGEN 380/390 application line engines for aircraft PLJ (Personal Light Jets) fully controlled by the FADEC.
The FADEC engine has full authority to monitor the whole system. The engine was designed around (ALL ELECTRIC) means that all fuel pumps and oil are electrically driven accessories different from other engines, the starter-generator engine is set in the high-pressure shaft, and then an accessory unless the engine it defines a weight reduction.
When starting the engine start the FADEC kicks in, it's the electric start starting rotation axis until reaching minimum speed of 3,500 RPM starting, as this fuel is injected through an electric pump and all lubrication system engine oil and the ignition will be released by the FADEC to the beginning of the cycle, with the engine startup no longer match and acts as generator.
In emergency situation if a fuel leak and the pressure drop the FADEC will try to compensate for the loss of fuel, causing the fuel pump to work with its maximum speed, and if engine lubrication failure is identified the FADEC takes the decision to turn off the engine until it is standardized.
For all this to be tested safely to the company (PRICE INDUCTION).Worked in your test table as the entire PLA instrumentation (light Power Angel) of an aircraft in a simulated virtual engine, with that the pilot can simulate various faults and change the entire flight configuration FADEC without generating and injury 
Main components
 SIMMOT motor based on the virtual full DGEN380 turbine modeling using Simulink.
 FADEC complete with microcontrollers and associated peripherals; FADEC software and parameterization SIMMOT.
 3 monitors for displaying the engine parameters, with a completely dedicated to real-time visualization of 3D engine; Graphical display of flight parameters (EICAS) Interface Box (BDI), PLA and fully equipped control panel.
Conclusion
With this article can collaborate with research interests and study on the principle of using the FADEC by aircraft with its evolution to future.
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